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DETAILED ACTION 

This Office Action is in response to Applicant's Amendment dated 4/27/2007. 

Claim Objections 

1. Claims 1-12, 21, 23-24, 28-43 are objected to because of informalities. 
Appropriate correction are required to clarify scopes of claims. 

► With respect to claims 1 , 21 , 30 and 31 , 

"said channel" lacking antecedent basis should be changed to said 
strained-silicon channel to clarify scope of claim. 

► With respect to claims 2-12, 23-24, 28-29, 32-36, 

line 1 , "The transistor" should changed to - The double-gate field effect 
transistor-for clarifying the scope of the claim. 

► With respect to claims 30 and 31 , 

"said channel" lacking antecedent basis should be changed to said 
strained-silicon channel to clarify scope of claim. 

► With respect to claim 37, 

line 1 , "The transistor" should changed to - The double-gate field effect 
transistor - 

lines 1-2, "said channel" should be changed to - said strained-silicon 
channel - 

► With respect to claim 38, 
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line 1 , "The transistor" should changed to - The double-gate field effect 
transistor - 

lines 1-2, "said channel" should be changed to - said strained-silicon 
channel - 

► With respect to claims 39-43, 

"The transistor" should be changed to - The double-gate field effect 
transistor- 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

1. Claim 12 is rejected under 35 U.S.C. 112, second paragraph, as being 

indefinite for failing to particularly point out and distinctly claim the subject 

matter which applicant regards as the invention. 

► With respect to claim 12, 

it is not clear how a planarized top surface of device is defined. It is not 
clear that a planarized top surface is actually a planarized top surface of which 
element. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1-12, 21-24, and 28-35 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Joshi (US006921982B2) previously applied. 

► With respect to claim 1, Joshi (fig. 8F, col. 10) discloses a double-gate field effect 
transistor (87) (see column 10 line 4) comprising: 

a strained-silicon channel (16) formed adjacent a source (12) and drain (14) (see 
column 10 lines 9-10); 

first gate (88) formed over a first side of said strained-silicon channel (16); 
a second gate (89) formed over a second side of said strained silicon channel 

(16); 

a first gate dielectric (33) formed between said first gate and said strained-silicon 
channel (16) (see column 6 lines 13-18, gate on dielectric); and 

a second gate dielectric (33) formed between said second gate and said 
strained-silicon channel (16) (see column 6 lines 13-18, gate on dielectric), 

wherein said strained-silicon channel (16) is non-planar (figure 8F). 

► With respect to claim 2, Joshi (fig. 8F) discloses that the strained-silicon channel 
(16) thickness is substantially uniform (figure 8F). 

► With respect to claim 3, Joshi (fig. 8F, col. 10) discloses that the strained-silicon 
channel (16) thickness is set by epitaxial growth (column 8 lines 1-4). 
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► With respect to claim 4, Joshi discloses that the strained-silicon channel (16) is 
substantially defect-free (column 7 lines 18-20, high quality SiGe free from dislocations). 
It is noted that the strained-silicon channel (16) substantially defect-free considers as 
strained-silicon channel (SiGe) free from dislocations since the claimed "defect-free" is 
not defined the structure of the strained-silicon channel. 

► With respect to claim 5, Joshi (fig. 8F, col. 10) discloses that the strained-silicon 
channel (16) includes a distorted lattice cell. This is inherent to a strained layer. 

► With respect to claim 6, Joshi (fig. 8F, col. 10 line 11-14) discloses that the first 
gate (88) and the second gate (89) are independently controllable. 

► With respect to claim 7, Joshi (fig. 8F, col. 10 line 4) discloses that the strained 
silicon channel (16) comprises a fin. 

► With respect to claim 8, Joshi (fig. 8F) discloses that the first and second gates 
are self-aligned. 

► With respect to claim 9, the limitation of forming the first and second gates in a 
single lithography step is a process limitation (product by process) and has no 
patentable weight in device claims. Even though product-by-process claims are limited 
by and defined by the process, determination of Patentability is based upon the product 
itself. The patentability of a product does not depend on its method of production." 
MPEP2113 

► With respect to claim 10, Joshi (fig. 8F) discloses that the first gate and second 
gate, the source and the drain are self-aligned with respect to each other. 
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► With respect to claim 1 1 , the background of the invention teaches that it is known 
to use one or more fins (column 1 line 42-44). Also see column 7 lines 64-65 and 
column 8 lines 42-43). 

► With respect to claim 12, Joshi (fig. 8F) discloses that the double-gate field effect 
transistor includes a planarized top surface. 

► With respect to claim 28, Joshi (fig. 8F) discloses that the first gate (88) is 
separated from the second gate (89). 

► With respect to claim 32, the claim is a product by process claim and the process 
is given no patentable weight. Even though product-by-process claims are limited by 
and defined by the process, determination of Patentability is based upon the product 
itself. The patentability of a product does not depend on its method of production." 
MPEP2113 

► With respect to claim 34, Joshi (fig. 8F, column 10 line) discloses that the 
strained-silicon channel is controlled by said first gate (88) and by the second gate (89). 
Furthermore, "When the structure recited in the reference is substantially identical to 
that of the claims, claimed properties or functions are presumed to be inherent" MPEP 
21 12.01 1 . As the structure of claim 1 is that taught by Joshi, it is inherent the same 
function is inherent. 

► With respect to claim 36, Joshi (fig. 8F) discloses that the first gate (88) and the 
second gate (89) are separated from one another. 

► With respect to claim 37, Joshi (fig. 8F, column 10) discloses that carriers in the 
channel are inherently controlled by the first gate and the second gate. Furthermore, 
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"When the structure recited in the reference is substantially identical to that of the 
claims, claimed properties or functions are presumed to be inherent" MPEP 21 12.01 1 . 
As the structure of claim 1 is that taught by Joshi, it is inherent the same function is 
inherent. 

► With respect to claim 38, Joshi (fig. 8F) discloses that the channel (16) a first 
vertical surface covered by the first gate dielectric (33) and a second vertical surface 
covered the second gate dielectric (33). 

► With respect to claim 21 , Joshi (fig. 8F, col. 10) discloses a double-gate field 
effect transistor (87) (see column 10 line 4) comprising: 

a strained-silicon channel (16) formed adjacent a source (12) and drain (14) (see 
column 10 lines 9-10); 

first gate (88) formed over a first side of said strained-silicon channel (16); 
a second gate (89) formed over a second side of said strained-silicon channel 

(16); 

a first gate dielectric (33) formed between said first gate and said strained-silicon 
channel (16) (see column 6 lines 13-18, gate on dielectric); and 

a second gate dielectric (33) formed between said second gate and said 
strained-silicon channel (16) (see column 6 lines 13-18, gate on dielectric), 

wherein said strained-silicon channel (16) comprises a fin (column 10 line 4). 

► With respect to claim 22, Joshi (fig. 8F, col. 10) discloses that a circuit may 
comprise the double-gate field effect transistor of claim 1 (column 1 lines 14-45). 
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► With respect to claim 23, Joshi (fig. 8F, column 5 lines 40-45) discloses that the 
strained silicon channel (16) is tensely strained. 

► With respect to claim 24, Joshi (fig. 8F, column 5 lines 40-45) discloses that the 
strained silicon channel (16) is compressively strained. 

► With respect to claim 29, Joshi (fig. 8F) discloses that the first gate (88) is 
separated from the second gate (89). 

► With respect to claim 33, the claim is a product by process claim and the process 
is given no patentable weight. Even though product-by-process claims are limited by 
and defined by the process, determination of Patentability is based upon the product 
itself. The patentability of a product does not depend on its method of production." 
MPEP2113 

► With respect to claim 35, Joshi (fig. 8F, column 10 line) discloses that the 
strained-silicon channel is controlled by said first gate (88) and by the second gate (89). 
Furthermore, "When the structure recited in the reference is substantially identical to 
that of the claims, claimed properties or functions are presumed to be inherent" MPEP 
2112.01 1. As the structure of claim 1 is that taught by Joshi, it is inherent the same 
function is inherent. 

► With respect to claim 30, Joshi (fig. 8F, col. 10) discloses a double-gate field 
effect transistor (87) (see column 10 line 4) comprising: 

a strained-silicon channel (16) formed adjacent a source (12) and drain (14) (see 
column 10 lines 9-10); 

first gate (88) formed over a first side of said strained-silicon channel (16); 
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a second gate (89) formed over a second side of said strained-silicon channel 

(16); 

a first gate dielectric (33) formed between said first gate and said strained-silicon 
channel (16) (see column 6 lines 13-18, gate on dielectric); and 

a second gate dielectric (33) formed between said second gate and said 
strained-silicon channel (16) (see column 6 lines 13-18, gate on dielectric), 

wherein said strained-silicon channel (16) is non-planar, and the first and second 
sidewalls are opposing to each other (figure 8F). 

► With respect to claim 31 , Joshi (fig. 8F, col. 10) discloses a double-gate field 
effect transistor (87) (see column 10 line 4) comprising: 

a strained-silicon channel (16) formed adjacent a source (12) and drain (14) (see 
column 10 lines 9-10); 

first gate (88) formed over a first side of said strained-silicon channel (16); 

a second gate (89) formed over a second side of said strained-silicon channel 

(16); 

a first gate dielectric (33) formed between said first gate and said strained-silicon 
channel (16) (see column 6 lines 13-18, gate on dielectric); and 

a second gate dielectric (33) formed between said second gate and said 
strained-silicon channel (16) (see column 6 lines 13-18, gate on dielectric), 

wherein said strained-silicon channel (16) is non-planar, and is fixed to a 
substrate (20) by the first and second gates. 
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It is noted that the claim limitation "elastically induced by a sacrificial stressor 1 ' is 
a product by process claim and the process is given no patentable weight. Even though 
product-by-process claims are limited by and defined by the process, determination of 
Patentability is based upon the product itself. The patentability of a product does not 
depend on its method of production." MPEP 2113 

2. Claims 1-12, 21-22, 30-31, 34-43 are rejected under 35 U.S.C. 102(e) as 
anticipated by Clark et al [US 2003/0178677] 

► With respect to claims 1-2, 4-7, 12, 21-22, 38-41, Clark et al (figs 23 & 24, text 
[0001]-[0047]) discloses the claimed double-gate field effect transistor comprising: 

a strained-silicon channel (11/130) formed adjacent a source and drain (source 
and drain defined in fin body 155), said strained-silicon channel thickness is 
substantially uniform and substantially defect-free, said strained-silicon channel includes 
a distorted lattice cell (text 0030]-[0031]); 

first gate (50) formed over a first side of said strained-silicon channel; 

a second gate (160) formed over a second side of said strained-silicon channel; 

a first gate dielectric (140) formed between said first gate and said strained- 
silicon channel; and 

a second gate dielectric (150) formed between said second gate and said 
strained-silicon channel; 

wherein said strained-silicon channel is non planar (having facet/corner portion) 
and has a fin; 

wherein said first gate (50) has a planarized top surface; 
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wherein said strained-silicon channel (11/130) comprises a first vertical surface 
covered by said first gate dielectric (40) and a second vertical surface covered by said 
second gate dielectric (150), said first gate dielectric (oxide layer being formed by 
oxidizing Si) is chemically different than said second gate dielectric (oxide layer being 
formed by oxidizing SiGe), wherein a thickness of said first gate dielectric is 
independent of a thickness of said second gate dielectric; 

wherein said first gate (n+ doped gate) comprises at least one chemical element 
not included in said second gate (p+ doped gate) [text [0034]); 

► With respect to claims 3, 9, 32-33 , the process limitation of "epitaxial growth", 
"defined by a single lithographic step" and "elastically induced by a sacrificial stressor" is 
a product by process claim and the process is given no patentable weight. Even though 
product-by-process claims are limited by and defined by the process, determination of 
Patentability is based upon the product itself. The patentability of a product does not 
depend on its method of production." MPEP 21 13 

► With respect to claim 42, Clark et al shows a fix material (12) disposed under 
said second gate. 

► With respect to claim 43, Clark et al shows a oxide plug (100) formed over said 
fin. 

► With respect to claims 30-31 , Clark et al (figs 23 & 24, text [0001]-[0047]) 
discloses the claimed semiconductor device comprising: 

a strained-silicon channel (1 1/130) formed adjacent a source and drain (source 
and drain defined in fin body 155); 
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first gate (50) formed over a first side/sidewall of said strained-silicon channel; 
a second gate (160) formed over a second side/sidewall of said strained-silicon 
channel; 

a first gate dielectric (140) formed between said first gate and said strained- 
silicon channel; and 

a second gate dielectric (150) formed between said second gate and said 
strained-silicon channel; 

wherein said strained-silicon channel is non planar (having facet/corner portion), 
said first and second side/sidewalls are opposing to each other; 

It is noted that the claim limitation "elastically induced by a sacrificial stressor" is 
a product by process claim and the process is given no patentable weight. Even though 
product-by-process claims are limited by and defined by the process, determination of 
Patentability is based upon the product itself. The patentability of a product does not 
depend on its method of production." MPEP 21 13 

Response to Arguments 
3. Applicant's arguments filed 10/11/2006 have been fully considered but they 
are not persuasive. 

Applicant argues that Joshi does not teach or suggest "a double-gate field effect 
transistor", as recited in claim 1, and similarly recited in claims 21, 30 and 31. 

Applicant's argument is not persuasive because Joshi clearly disclose a double- 
gate field effect transistor (87) having the first gate (88) and the second gate (89) (see 
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fig. 8F, column 10 lines 4-5). Therefore, Joshi meets and anticipates the claimed 
invention. 

Applicant argues that "the channel 8 (Si Fin) has two vertical surfaces. Each of 
these surfaces is covered with a gate oxide and is gated by gate 1 and gate 2, 
respectively. The carriers in the channel are therefore controlled effectively by gate 1 
and gate 2. This is not the case for the carriers in channel 32 of Joshi, where the two 
gates are distanced by the core 24. Even if core 24 were made ultra thin, there is no 
gate oxide that coats the inner surface of channel 32. As a result, only one surface of 
the channel 32 is gated as the other (inner) surface is in contact with the core 24 and is 
not gated 1 . 

Applicant's argument is not persuasive because there is no basic for this 
statement "the channel 8 (Si Fin) has two vertical surfaces. Each of these surfaces is 
covered with a gate oxide and is gated by gate 1 and gate 2 f respectively". Moreover, 
Joshi (fig. 8F) clearly discloses the channel (16) has two vertical surfaces. Each of 
these surfaces is covered with a gate oxide (33) and is gated by gate (88) and gate 
(89), respectively. It is noted that, the core (24) is part of the channel (16)(see column 5 
lines 10-33). 

Allowable Subject Matter 

3. The following claim 1 drafted by the examiner and considered to distinguish 
patentably over the art of record in this application, is presented to applicant for 
consideration: 



Application/Control Number: 10/645,646 Page 14 

Art Unit: 2813 

A double-gate field effect transistor comprising: 

a strained-silicon channel formed adjacent a source and drain on a substrate, 
said strained-silicon channel comprising two separated portions wherein each of said 
two separated portions of said strained-silicon channel connects said source and said 
drain; 

first gate formed over a first vertical outer side of said strained-silicon channel; 

a second gate formed over a second vertical inner side of said strained-silicon 
channel located between said two separated portions of said strained-silicon channel; 

a first gate dielectric formed between said first gate and said strained-silicon 
channel; and 

a second gate dielectric formed between said second gate and said strained- 
silicon channel; 

wherein said strained-silicon channel is non planar, said first gate comprises at 
least one chemical element not included in said second gate, said first dielectric is 
chemically differently than said second dielectric gate. 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanhha Pham whose telephone number is (571) 272- 
1696. The examiner can normally be reached on Monday and Thursday 9:00AM - 
9:30PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead Jr can be reached on (571) 272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Sen/ice Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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